Age-related changes in liver and adipose tissue pyruvate dehydrogenase of genetically obese mice.
Changes of the pyruvate dehydrogenase complex in liver and epididymal fat pad were examined longitudinally in obese mice (C57BL/6J-ob/ob) and their lean controls as a function of age. Total pyruvate dehydrogenase in liver was expressed on several reference bases because of differences in hepatic cellularity and protein content between obese mice and their age-matched lean controls. When total hepatic pyruvate dehydrogenase was expressed on a protein basis, the enzyme activity was elevated in obese mice older than 28 weeks in age when compared to lean controls of a similar age. However, when expressed on a DNA basis, total pyruvate dehydrogenase activity in livers of obese mice up to 10 weeks in age was increased when compared to the age-matched lean control. The proportion of hepatic pyruvate dehydrogenase in the active form was also augmented significantly in obese mice from 5 to 28 weeks of age. In 18-week-old obese mice, the proportion of total pyruvate dehydrogenase in the active form of adipose tissue was significantly higher than that of the lean controls. When expressed on a DNA basis, total pyruvate dehydrogenase in the fat pad was also increased in obese mice up to 10 weeks in age when compared to age-matched controls. Total pyruvate dehydrogenase activity in the epididymal fat pad was higher in obese mice than the lean controls in animals as old as 32 weeks in age when the enzyme activity was expressed per 100 g body weight. The increase in the active form and total activity of pyruvate dehydrogenase in both liver and epididymal fat pad during the dynamic early phase of obesity would augment the capacity for acetyl-coenzyme A formation necessary in the support of an accelerated lipogenesis and fat deposition.